Introduction
Methylation of cytosines in CpG dinucleotides is an epigenetic mechanism that contributes to regulation of gene expression. Bisulfite conversion is an essential tool for studying DNA methylation patterns.
Unmethylated cytosines react with bisulfite and are converted to uracils, whereas methylated cytosines are unaffected. This allows sequence-specific determination of cytosine methylation, which is of interest to researchers studying regulation of gene expression in normal and diseased tissue samples. The MethylEdge™ Bisulfite Conversion System from Promega provides chemistry to perform this reaction using DNA from a variety of sample types. Tissue samples are often FFPE for archiving purposes. Nucleic acids can be extracted from FFPE samples for use in PCR and sequencing applications, but extraction procedures can result in highly fragmented DNA due to degradation from harsh fixation procedures and long-term storage. Analyzing the methylation status of DNA from FFPE tissue samples can be challenging because the typically harsh conditions of bisulfite conversion (incubation at low pH and high temperature) can result in further fragmentation and sample loss, leaving a small amount of highly fragmented DNA, which may not be suitable for downstream applications. Promega DNA extraction systems for FFPE tissue, available in manual and automated formats, do not require hazardous reagents or overnight incubation and are optimized to yield high-quality, amplifiable DNA. The MethylEdge™ Bisulfite Conversion System limits DNA fragmentation while maintaining conversion efficiency.
We evaluated bisulfite conversion of DNA extracted from FFPE tissue samples by comparing the MethylEdge™ Bisulfite Conversion System with two other commercially available bisulfite conversion kits.
MethylEdge™ methodology
DNA was extracted from two 5 μm human liver FFPE sections using either ReliaPrep™ FFPE gDNA Miniprep System or the automated Maxwell ® 16 FFPE Tissue LEV DNA Purification Kit following the manufacturer's instructions. Eluted DNA for each kit was pooled, and DNA concentration was determined using spectrophotometry and adjusted to 17.5 ng/μL. The purified DNA (350 ng) underwent bisulfite conversion using either the MethylEdge™ Bisulfite Conversion System, kit A or kit B according to the manufacturers' instructions (n = 3 for each kit). Following bisulfite conversion, DNA concentration was estimated using spectrophotometry by measuring absorbance at 220-350 nm to determine percent recovery ((eluted DNA/input DNA) × 100). We used 20 ng from each reaction as template DNA in a duplex, bisulfite-specific real-time PCR (n = 3 for each conversion reaction) using Promega GoTaq ® qPCR Master Mix with one primer set specific for converted DNA and another specific for unconverted DNA.
MethylEdge™ System performance DNA concentration following FFPE extraction and purification was 58.7 ng/μL for ReliaPrep™ FFPE and 24.8 ng/μL for Maxwell ® FFPE.
Bisulfite conversion reagents were prepared for kit A and kit B following the manufacturers' instructions. The MethylEdge™ reagents were provided ready to use and did not require any upfront preparation. The total time required for bisulfite conversion, desulphonation and cleanup was 1.75 h for the MethylEdge™ System, 3.5 h for kit A and 5 h for kit B. Percent recovery (Fig. 1) Promega offers a suite of products that complement a DNA methylation workflow from DNA purification to PCR analysis applications (Fig. 3) .
This article was submitted to Nature Methods by a commercial organization and has not been peer reviewed. Nature Methods takes no responsibility for the accuracy or otherwise of the information provided. Figure 1 | Percent recovery following bisulfite conversion. DNA was extracted from FFPE liver tissue using the ReliaPrep™ FFPE gDNA Miniprep System or Maxwell® 16 FFPE Tissue LEV DNA Purification Kit, then purified DNA underwent bisulfite conversion using the MethylEdge™ System, kit A or kit B. DNA concentration was estimated using spectrophotometry, and percent recovery was calculated (eluted DNA/input DNA). Significantly less DNA was recovered from kit B. 
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